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Abstract
Objective: The Hong Kong Renal Registry is a direct online computerized registry, and one of its
functions is to serve as a clinical database for individual renal centers. Currently, we rely on
clinical staff for data entry in our center. Integrity and accuracy of the data are important for
analyzing patients on renal replacement therapy. The objective of this study was to perform an
audit program on the accuracy of the renal registry data on existing renal replacement therapy
patients.
Methods: A total of 376 patients (268 peritoneal dialysis, 50 hemodialysis, and 58 post-transplanted
patients) were on the renal replacement therapy registry of United Christian Hospital as of June
30, 2001. Approximately 10% of the patients (total 36 patients: 25 peritoneal dialysis, 5
hemodialysis, and 6 posttransplanted patients) were randomly selected for audit. We wanted to
identify whether the data were being entered accurately, inaccurately, or not entered. Subgroup
analyses on different registry categories and comparison between essential and nonessential data
were performed.
Results: We examined 3287 data items (2153 essential and 1134 nonessential). The overall rate of
accurate data entry was 81%, the rate of inaccurate data entry was 4%, and missed data entry
was 15%. The most frequent accurately entered data were “hemodialysis treatment” (96%) and
“conservative treatment” (100%) under the category of “treatment/outcome”; the most frequent
inaccurately entered data were “access complication” (17%) under the category of “complication.”
The most frequently missing essential data were “exit site infection” (40%) and “peritonitis” under
the category of “complication.”
Conclusion: This audit program identifies the areas for improvement in data entry in the renal
registry.
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INTRODUCTION
The Hong Kong Renal Registry was implemented on
April 1, 1995 (1). It is a direct online computerized
registry, which also serves as a clinical database for
individual renal centers in Hong Kong. The collection
of key data is compulsory, but the collection of
nonessential data is optional for individual renal centers.
The integrity and accuracy of data are of prime
importance for analyzing patients on renal replacement
therapy (RRT). Currently, we rely on clinical staff,
mainly nursing staff, for data entry in the renal unit of
United Christian Hospital. Infrequently, we encounter
inaccuracy in the database; we therefore performed an
audit on the accuracy of the data on existing RRT patients
in the renal unit of United Christian Hospital.
METHODS
As of June 30, 2001, a total of 376 existing RRT patients
(268 peritoneal dialysis [PD], 50 hemodialysis, and 58
posttransplanted patients) were registered in the registry
of United Christian Hospital. An audit was performed
on approximately 10% of the existing patients in equal
proportion among the three different RRT groups. A total
of 36 patients were then randomly selected for audit,
including 25 PD, f ive hemodialysis,  and six
posttransplanted patients. Case notes were thoroughly
reviewed by three nephrologists and four senior renal
nurses who were not actively involved in the data entry
process.
In the renal registry, we divided the data into essential
and nonessential with reference to key data definitions
made by the Central Renal Committee of the Hospital
Authority, Hong Kong (Table 1). In different categories,
the data items may also vary. For example, it counts as
two data items of accuracy in the category of primary
renal diagnosis under medical history, namely the date
of diagnosis and primary renal diagnosis, and there are
nine data items in each episode of peritonitis under the
category of complication, namely, date, organism type,
organism-1, organism-2, organism-3, drug used,
outcome, relapse episode, and completion indicator.
To audit the accuracy, we categorized the data according
to 1. accurately entered; 2. inaccurately entered; or 3.
data not being entered, with subdivision into essential
data and nonessential data. The data were also analyzed
by different registry categories (Table 1) and by
subgroups of essential and nonessential data.
RESULTS
A total of 3287 data variables were examined with 2153
variables classified as essential data and 1134 as
nonessential data. The overall rate of accurate entry was
81%, the rate of inaccurate entry was 4%, and the rate of
missed entry was 15% (10% essential data and 5%
nonessential data) (Table 2).
Analyses by registry data categories
Analysis by four main registry categories revealed that
the most frequent accurately entered data were in the
category of “general history” (94%), inaccurately entered
data were in the categories of “medical history” and
“complication” (5%), and the most frequently missed
data were under the category of “complication” (36%)
(Table 2). There were similar accuracy rates among the
subcategories of “medical history” (Fig. 1).
Within the category of “treatment/outcome” (Fig. 2), the
most frequent rate of accurate entry was “hemodialysis
treatment” (96%) besides “conservative treatment”
(100%). The lowest rate of accurate entry was “blood
transfusion” (78%). In this subcategory, we encountered
22% of missed entry. Within the category of
“complications,” (Fig. 3) the rates of accurate entry in
the subcategories of peritonitis and exit site infection
were 60% and 56%, respectively, and the rates of missed
entry were 32% and 40%, respectively. Access
complication accounted for the most frequently
inaccurate entry (17%).
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Analyses by essential and nonessential data
In the subgroups of essential and nonessential data (Fig.
4), the rates of accurate entry were 80.4% and 81.4%,
respectively; the rates of inaccurate entry were 4.4% and
4.2%, respectively; and the rates of missed entry were
15.2% and 14.4%, respectively. Within the category of
“medical history,” the rate of accurate entry in the
essential data subgroup was higher compared with
nonessential data (85% vs 70%) and there was 25% of
missed entry within the nonessential data. The
subcategory of “non-treatment related infection”
accounted for 36% of nonessential missed entry. Within
the category of “treatment/outcome,” the rates of accurate
entry, inaccurate entry, and missed entry were the same
between the essential and nonessential data subgroups.
Within the category of “complication,” the rates of
accurate entry in essential and nonessential data were
58% and 88%, respectively. There was 37% missed entry
in the essential data (Fig. 5).
DISCUSSION
The renal registries of different localities are important
in the analyses of patients on RRT. The United States
Renal Data System (USRDS) generates reports each year
on different aspects of epidemiology and outcomes of
Figure 1. Rates of data accuracy in the subcategory of medical history.
Figure 2. Rates of data accuracy in the subcategory of treatment/
outcome. PD = peritoneal dialysis; HD = hemodialysis.
Figure 3. Rates of data accuracy in the subcategory of
complication.
Figure 4. The overall rates of data accuracy in the subgroups of
(A) essential, and (B) nonessential data.
A
B
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different modes of RRT (2). Recently, the European
Renal Association-European Dialysis Transplantation
Association also combined renal registry data of different
European countries/regions, attempting to generate more
meaningful data (3). The renal transplantation data of
the Hong Kong Renal Registry contributed to the
Collaborative Transplantation Study (4). The cumulative
data in the registry may change our way of understanding
Figure 5. Comparison between the rates of data accuracy of
essential and nonessential data within the category of complication.
of RRT in the future. Locally, an annual report on the
Hong Kong Renal Registry was also generated every year
(1,5,6). Contrary to other registries, our registry is a direct
online computerized registry. Data are entered directly
into local computer terminals and stored in the central
server; therefore, no manual filling of report forms is
required. The registry also serves as a clinical database
for individual renal centers.
Currently, we rely on clinical staff for data entry and we
infrequently encounter inaccuracy and missing
information. In United Christian Hospital, most of the
nursing staff is involved in the data entry process;
therefore, the data input inaccuracy is possibly
attributable to different levels of understanding of the
registry system by different staff members, because the
turnover rate of nursing staff is quite high. We also
employ a “named nurse” base for data entry, in which
the staff is responsible for data entry for the assigned
patients. In United Christian Hospital, we have a single
patient record and the medical record department is
responsible for dividing the patients’ medical records into
different parts. Staff may encounter missing data from
the patient's record because the older parts of the record
were separated out during the data updating process. It
Essential data
Date of birth
Diagnosis of primary renal disease, supplementary
diagnosis (HbsAg, HbsAb, HCV), hospitalization
period, transplant registry (transplantation registration
date and graft number)
PD treatment (commencement date, type, connection
system, end date)
HD treatment (commencement date, type, end date)
Access* creation (date of creation, type of access)
EPO treatment (commencement date, end date)
Blood transfusion (date of prescription, unit)
Peritonitis (date of diagnosis, organism type, organism-
1, -2, -3, drug used, outcome, relapse episode,
completion indicator)
Exit-wound infection (date of diagnosis, organism type,
organism-1, -2, -3, drug used, outcome, relapse episode,
completion indicator)
Table 1. Classification of essential and nonessential data.
Nonessential data
Marital status, sex, pregnancy count, race
Supplementary diagnosis (HT, IHD, CVA, PVD, CLD,
DM, Cancer, HbeAg, HIV, CMV, EBV)
Other comorbidities and cancer history, nontreatment-
related infections
Conservative treatment (date of commencement, reason,
end date)
PD treatment (payment, no. of exchange/day, volume
exchange or IPD/week, withdrawal reason)
HD treatment (payment, dialyzer model, dialysate,
duration of each dialysis, frequency, withdrawal
reason)
EPO treatment (payment, dose/week, complication of
therapy, withdrawal reason)
Access* complication (date of diagnosis, access type,
complication)
Other infection (date of diagnosis, site, type, caused by
treatment type, current/previous)
Other complication (date of diagnosis, site, type, caused
by treatment type, current/previous)
General history
Medical history
Treatment/outcome
Complications
HbsAg = hepatitis B surface antigen; HbsAb = antibody to the hepatitis B surface antigen; HCV = anti-hepatitis C virus antibody; HT =
hypertension; IHD = ischemic heart disease; CVA = cerebral vascular accident; PVD = peripheral vascular disease; CLD = chronic lung
disease; DM = diabetes mellitus; HbeAg = hepatitis B e antigen; HIV = anti-human immunodeficiency virus antibodies; CMV = anti-
cytomegalovirus immunoglobulin G antibodies; EBV = Epstein-Barr virus; PD = peritoneal dialysis; HD = hemodialysis; IPD = intermittent
peritoneal dialysis; EPO = erythropoietin
*Either chronic vascular access for hemodialysis or chronic peritoneal dialysis catheter.
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is also not compulsory to enter the nonessential data at
present. These may be the possible reasons accounting
for 15% of the missing data with two-thirds of them being
essential data. It is possible that a different arrangement
for data entry will contribute to different degrees of
accuracy. For example, it is noted that some centers use
a system of immediate data entry while the patients were
identified. Some may use the registry for patient follow-
up, and immediate update can be done by medical staff.
Some use a system of limited staff for data entry to
minimize individual variability.
This audit program is the first of its kind, with an 81%
overall rate of entry accuracy. The most frequently
missing essential data were in the areas of peritonitis
and exit site infection. We have identified that the most
frequent inaccurately entered data were under “access
complication” and the most frequently missing
nonessential data were under “non-treatment related
infection.” Although treatment-related complications are
common, it is important to identify the complications
and monitor the frequency of such complications. If data
were accurately entered, it could help to identify the
problem and potential preventive measures could be set
up to avoid such complications; in return, patient
management would be smoother.
At present, there is no auditing procedure organized by
the Central Renal Committee for auditing the accuracy
of data. Results in this study highlighted that inaccurate
or missing data may be possible, even in the subgroup
of essential data. In the present system, there is a minimal
integration from the Clinical Management System from
the Hospital Authority assisting the renal registry to
identify the events. Survival data was not assessed in
this study. Because there is a linkage between the Death
Registry of Hong Kong and the renal registry by way of
computer reminder to confirm the deceased patients who
died in Hong Kong, the survival data in the Hong Kong
Renal Registry are close to absolute accuracy.
Because the renal registry can generate meaningful
reports on different aspects related to renal disease
managed by the region, it is important to guarantee the
data integrity. However, there were only few studies to
assess the accuracy of the data. In fact, the largest renal
registry of the world, namely the European Renal
Association-European Dialysis Transplantation
Association registry, explicitly reported that “no
independent validation is possible under the present
system” (7). The second-largest renal registry, USRDS,
was validated on data reliability by comparing the
database from the Health Care Financing Administration
end-stage renal disease Program Management and
Medical Information System (8). In the study, 22 150
data items were analyzed among 1692 cases, and it
showed overall exact agreement and agreement within a
reasonable interval to be 85.3% and 91.1%, respectively.
Most of the data analyzed were the important data such
as demographics, modes of RRT therapies, and important
dates such as the first end-stage renal disease dialysis
date and mortality date. The audit on the USRDS had
different audit criteria compared with this study: the
USRDS study audited the important data that could affect
long-term health care financing, whereas this study
focused on auditing the clinical data.
This audit program helped us to identify the strengths
and weaknesses of data entry in United Christian
Hospital. It also served to identify the potential areas of
incompleteness of data and the potential inaccuracy of
the Hong Kong Renal Registry. This study, however,
may not reflect the data accuracy of the Hong Kong Renal
Registry. By study design, detailed aspects of the post-
transplantation management were not accessed. In fact,
some of the essential data may be more important than
others. For example, the data on the organism causing
PD-related peritonitis is more important than the date of
diagnosis for such complication. The use of a measure
similar to the USRDS audit study of "agreement in
reasonable interval" may be a better reflection of the
integrity of registry data. However, detailed definitions
and consensus on ranking importance of the clinical data
are required.
While the original objective of the Hong Kong Renal
Registry is to set up a fair system for arranging organ
transplantation among patients on the transplant waiting
list, it has also served as a database for individual centers
for analyzing patients on RRT. Such development and
Data category Accurate entry, % Inaccurate entry, % Missed entry, %
General history 94 2 4
Medical history 80 5 15
Treatment/outcome 88 3 9
Complications 59 5 36
Overall 81 4 15
Table 2. Overall rate of data accuracy by registry categories.
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improvement were accomplished by the efforts of the
clinicians to serve RRT patients with the help of the
information technology Committee of the Hong Kong
Hospital Authority. The power of the renal registry is its
easy accessibility. To guarantee accuracy in generating
reports on individual centers or accumulative reports on
the whole registry, some degree of audit program should
be organized within the center or at the Hospital Authority
level.
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